The nuclear deformation effects are identified as playing a major role in the magnitude of the sub-barrier fusion (capture) cross sections [1, 2] . There are a several experimental evidences which confirm the straightforward influence of nuclear deformation on the fusion.
I. INTRODUCTION
the neutron transfer is an indirect influence of the quadrupole deformation. As demonstrated in Ref. [27] , the neutron transfer can weakly influence or even suppress the capture (fusion) cross section in some reactions.
Applying the quantum diffusion approach [26] [27] [28] [29] [30] (Sect. IV), the universal fusion function representation [31, 32] (Sect. II), and capture probabilities extracted from the experimental excitation functions (Sect. III), we try to answer the question how the neutron transfer influence the sub-barrier capture cross section in the reactions 32 
II. EXPERIMENTAL REDUCED CAPTURE CROSS SECTIONS
To analyze the capture cross sections in the reactions with different Coulomb barrier heights V b and radius R b calculated in the case of spherical nuclei, it is useful to compare not the excitation functions, but the dependence of the dimensionless quantities [31, 32] . Here, ω b and µ are the frequency of an inverted oscillator approximated the barrier and the reduced mass of the system, respectively. In the reactions, where the capture and fusion cross sections coincide, the comparison of experimental data with the universal fusion function [31, 32] allows us to conclude about the role of static deformations of the colliding nuclei and the nucleon transfer between them in the capture cross section. Indeed, the universal function disregards these effects. 
III. CAPTURE PROBABILITIES EXTRACTED FROM EXPERIMENTAL CAP-TURE EXCITATION FUNCTIONS
Shifting the energy by the rotational energy
, one can approximate the angular momentum J dependence of the transmission (capture) probability P cap (E c.m. , J), at a given E c.m. :
If we use the formula for the capture cross section, convert the sum over the partial waves J into an integral, and express J by the variable E = E c.m. − E R (J), we obtain the following simple expression:
Multiplying this equation by E c.m. /(πR 2 b ) and differentiating over E c.m. , one obtains [36] :
One can see that 
IV. CALCULATIONS WITHIN THE QUANTUM DIFFUSION APPROACH
In the quantum diffusion approach [26] [27] [28] [29] [30] 38 ] the collisions of nuclei are described with a single relevant collective variable: the relative distance between the colliding nuclei. This approach takes into consideration the fluctuation and dissipation effects in collisions of heavy ions which model the coupling with various channels (for example, the non-collective singleparticle excitations, low-lying collective dynamical modes of the target and projectile). We have to mention that many quantum-mechanical and non-Markovian effects accompanying the passage through the potential barrier are taken into consideration in our formalism [26] [27] [28] [29] [30] 38] . The nuclear deformation effects are taken into account through the dependence of the nucleus-nucleus potential on the deformations and mutual orientations of the colliding nuclei. To calculate the nucleus-nucleus interaction potential V (R), we use the procedure presented in Refs. [26] [27] [28] [29] [30] 38] . For the nuclear part of the nucleus-nucleus potential, the double-folding formalism with the Skyrme-type density-dependent effective nucleon-nucleon interaction is used. With this approach many heavy-ion capture reactions at energies above and well below the Coulomb barrier have been successfully described [26] [27] [28] [29] [30] 38] .
Following the hypothesis of Ref. [4] , we assume that the sub-barrier capture in the reactions under consideration mainly depends on the two-neutron transfer with the positive Q 2n -value. Our assumption is that, just before the projectile is captured by the target-nucleus (just before the crossing of the Coulomb barrier) which is a slow process, the 2n-transfer (Q 2n > 0) transfer occurs and leads to the population of the first excited collective state in the recipient nucleus [39] (the donor nucleus remains in the ground state). The absolute values of the quadrupole deformation parameters β 2 in 2 + state of even-even deformed nuclei are taken from Ref. [40] . For the nuclei deformed in the ground state, the β 2 in the first excited collective state is similar to that in the ground state. For the double magic and semi-magic nuclei, we take β 2 = 0 in the ground state.
The motion to N/Z equilibrium starts in the system before the capture occurs because it is energetically favorable in the dinuclear system in the vicinity of the Coulomb barrier. For the reactions under consideration, the average change of mass asymmetry is related to the two-neutron transfer. In these reactions, Q 2n > Q 1n and during the capture the 2n-transfer is more probable than 1n-transfer. After the 2n-transfer the mass numbers, the deformation parameters of the interacting nuclei, and, correspondingly, the height V b and shape of the Coulomb barrier change. Then one can expect an enhancement or suppression of the capture.
If after the neutron transfer the deformations of interacting nuclei increase (decrease), the capture probability increases (decreases). If after the transfer the deformations of interacting nuclei do not change, there is no effect of the neutron transfer on the capture. This scenario was verified in the description of many reactions [26] [27] [28] [29] [30] 38] .
In Fig. 4 Since the sub-barrier enhancements are surprisingly similar for the two reactions 
V. SUMMARY
The quantum diffusion approach, the universal fusion function representation, the extracted capture probabilities from the experimental excitation functions are applied to study the role of the neutron transfer with positive Q xn -values in the capture (fusion) reactions 40 Ca+ 94,96 Zr and 32 S+ 94,96 Zr. We found that the change of the capture (fusion) cross section after the two-neutron transfer occurs due to the change of the deformations of nuclei.
When after the neutron transfer the deformations of nuclei strongly (weakly) change, the neutron transfer strongly (weakly) influences the fusion cross section. We clearly showed that the neutron transfer effects on the excitation functions in the reactions 40 [18, 20, 34] .
